Abstract Background Little is known about smoking, unhealthy use of alcohol, and risk behaviours for sexually transmitted diseases (STDs) in immigrants from developed and developing countries. Method We performed a crosssectional study of 400 patients who consulted an academic emergency care centre at a Swiss university hospital. The odds ratios for having one or more risk behaviours were adjusted for age, gender, and education level. Results Immigrants from developing countries were less likely to use alcohol in an unhealthy manner (OR = 0.35, 95% CI 0.22-0.57) or practise risk behaviours for STDs (OR = 0.31, 95% CI 0.13-0.74). They were also less likely to have any of the three studied risk behaviours (OR = 2.5, 95% CI 1.5-4.3). Discussion In addition to the usual determinants, health behaviours are also associated with origin; distinguishing between immigrants from developing and developed countries is useful in clinical settings. Surprisingly, patients from developing countries tend to possess several protective characteristics.
Introduction
Immigrant medical care is a critical issue worldwide. Increasing international migration has raised interest in immigrant health beyond communicable disease [1] , and prevention is a key issue for vulnerable immigrant populations [2, 3] . Thus, it is necessary to characterise unhealthy behaviours and risk factors to address the specific prevention needs of those populations [4, 5] .
In Switzerland [6] [7] [8] and other European countries [9] , many immigrants are in poor health, and it is clear that immigrants have specific therapeutic and preventative health care needs [9] [10] [11] [12] , and optimal preventative medical care will target those needs [13] . Little is known about the differences in risk behaviours in immigrant and nonimmigrant patients in European countries, and even less is known about immigrant subgroups from developed and developing countries. Switzerland is a multicultural country situated in the centre of Europe, and it has a diverse immigrant population [14] . A study of ethnic influences on health behaviours of the Swiss population would be ideal. However, defining immigrant groups in clinical settings is difficult [15] . Recent publications have suggested that differentiating immigrants from developed and developing countries would be useful for describing health risk behaviours [9, 12] . Therefore, our primary objective was to compare the prevalence of unhealthy behaviours in patients of differing origin that consulted emergency care centers [16] . We also evaluated cumulative risks (clustering of risks) across groups, while controlling for known determinants. Finally, we assessed determinants (i.e., gender, age, education level, family situation, occupation, and religion) of smoking, unhealthy drinking, and having risk behaviour(s) for contracting sexually transmitted diseases (STDs) in different immigrant populations.
Methods

Participants
Patients attending the emergency care unit at the Department of ambulatory care and community medicine at Lausanne state university hospital, Lausanne, Switzerland, between October 2004 and February 2005 were invited to participate in the study. Informed consent was obtained from all patients after the study protocol had been approved by the University Ethics Committee.
Patients were categorised into three groups. Patients born in Switzerland and with Swiss nationality were considered to be Swiss non-immigrants. The remaining patients were defined as immigrants. The human development index (HDI) [17] was used to further divide the immigrants into immigrants from developed countries (i.e., HDI C 0.8) and immigrants from developing countries (i.e., HDI \ 0.8).
Data Collection & Measures
Socio-cultural characteristics and background information about general health, smoking habits, alcohol consumption, and sexual behaviour were collected by questionnaire. The questionnaires were written in French, Spanish, English, and Albanian (i.e., the languages most frequently spoken by patients at the hospital).
Questionnaires were completed by patients with the help of a psychologist and a primary care physician. Smoking was considered to be a risk behaviour if a patient smoked at least one cigarette/month. We chose a broad definition of smoking because preventive messages should also be addressed to those who smoke less than one cigarette/day, as they are more likely than non-smokers to become regular consumers and suffer from the same health consequences as regular smokers [18] . We used the Alcohol Use Disorders TestConsumption (AUDIT-C) to assess unhealthy use of alcohol [19] . As suggested by Bush et al. [20] , patients with AUDIT-C scores of C3 for females and C4 for males were considered to indicate unhealthy use of alcohol. Patients at risk for contracting STDs were those who had not used a condom with an occasional partner or with two partners during the previous 6 months, or used drugs intravenously.
Additional measures, used for descriptive purposes, were the modified Fagerström score, the Prochaska-DiClemente classification, estimated grams of alcohol consumed/day [21] , and CAGE score. The questionnaire also included information about patients' integration (i.e., mastery of local language, feeling culturally integrated or feeling stuck between cultures), family situation (i.e., being married or unmarried, having children or not having children), level of education, occupation [22] , and the incidence of depression, anxiety, and post-traumatic stress disorder. Information about the circumstances surrounding the patients' visit to the emergency care unit and diseases related to smoking, alcohol consumption or STDs was collected from patient records with their informed consent. Diagnoses were coded by physicians according to an adapted, validated internal index of diagnosis for general practice.
Analysis
The estimated sample size was higher for detecting group differences for smoking than for unhealthy use of alcohol. Based on a previous study [12] , we estimated the global rate of smokers to be 30% and the proportion of immigrant patients to be near 50% (*50% of those from developing countries). To detect an absolute between-group difference of 20% in smoking prevalence with a power of 80% and a significance level of 0.05, we estimated the necessary sample size to be 399, which we rounded to 400.
Swiss natives were considered as the reference group. Differences with immigrants from developed and developing countries were first evaluated using chi-square statistics or Fischer's exact test. The odds of having risk behaviours according to group were adjusted for age, gender, and education using logistic regression. The same model was applied to analyse the association between risks and age, gender, education level, ethnicity, knowledge of local language, length of residence, feelings of integration, religion, and family situation. Independent variables, but not cofactors, in logistic regression were dichotomised. The median age of patients was used as a cut off for age. The classification for education was higher level of education (completion of management school or university) versus lower level of education (incomplete mandatory scholarship, patient's country compulsory school, or apprenticeship). Sample size was calculated with STATA 8.2 (College Station, Texas, USA). SPSS 10.1 (Chicago, Illinois, USA) was used to calculate descriptive statistics, and Statview SAS 5.0.1 (Cary, North Carolina, USA) was used for logistic regression.
Results
Of 596 patients invited to participate, 400 (72.3%) completed the questionnaires and were seen by the physician. Reasons of non-eligibility and dropouts are diagramed in a flow chart (Fig. 1 ).
Patient Characteristics
Average age of participants was 35.0 years (SD 13.9); a slight majority of men (218/400) were represented. The participants were from 65 different countries of origin. The greatest numbers of patients (41.2%) were Swiss nonimmigrants. Patients from developed countries were primarily from the European Union (21.5%), particularly from France (7.8%), Portugal (5.5%), Italy (2.5%), and Spain (2.3%). Six (3.4%) were from European countries outside of the European Union. HDI scores were not available for patients from Serbia-Montenegro, but were expected to be C0.8. Ten other patients were from North-, South-, or Central America, including one (0.3%) from the United States, two (0.5%) from Canada, three (0.7%) from Uruguay, two (0.5%) from Chile, one (0.3%) from Cuba, and one (0.3%) from Panama. Patients from developing countries were from sub-Saharan Africa (15.5%), South America (5.7%), Eastern Europe (4%), North Africa (3.5%), Asia (2.7%), and the Middle East (1.7%). Unavailable HDI scores for patients from Kosovo, Afghanistan, Iraq, Somalia, and Liberia were expected to be below\0.8.
Patients from developing countries were younger than Swiss non-immigrant patients, and they were likely to be married and Muslim (Table 1) . Of the immigrants from developing countries, 12.8% were not legally eligible to work. Compared to immigrants from developed countries, immigrants from developing countries had a shorter stay in Switzerland, their mastery of the local language was lower, and they were less integrated in the local culture.
Health Status
Patients from the different groups visited the hospital emergency care unit for similar reasons (P = 0.510). Compared to Swiss non-immigrants, immigrants from developing countries had fewer health problems related to smoking (28.6% vs. 46.1%; P = 0.003). Specific questions to evaluate psychiatric disorders revealed that, compared to non-immigrants, immigrants from developing countries were more likely to be depressed (35.3% vs. 21.8%; P = 0.013) and anxious (14.3% vs. 6.1%; P = 0.019).
Smoking Habits
The overall prevalence of smokers was of 45.8% (95% confidence interval (CI) 40.9-50.6). No between-group differences were observed in patients' levels of addiction (P = 0.552) or their will to cease smoking (P = 0.595). Male immigrants from developed countries smoked more than male Swiss natives (64.7% vs. 42.9%; P = 0.015) ( Table 2) .
However, adjusted odds ratios (OR) showed that country of origin was not significantly associated with smoking (Table 3) .
After adjustment for age and gender, having a lower level of education (OR = 2.5; 95% CI 1.6-3.8) predicted 
Alcohol Consumption
Fifty-one percent (95% CI 46.1-55.9) of the patients were considered to consume alcohol in an unhealthy way. AUDIT-C score differed between groups (Table 2) , with immigrants from developing countries having the lowest average score (2.3; 95% CI 1.9-2.7), followed by immigrants from developed countries (3.5; 95% CI 3.0-5.0) and Swiss non-immigrants (3.7; 95% CI 3.3-4.1). Immigrants from developing countries consumed alcohol less frequently (P \ 0.001), less alcohol per occasion (P = 0.003), and had fewer occasions in which they consumed many drinks (P \ 0.001) compared to Swiss natives. After adjusting for age, gender, and education ( 
Clustering of Risks
Odds of behaviours compared to Swiss natives are summarised in Fig. 2 . Smoking patients were more likely than nonsmokers to use alcohol in an unhealthy way. One-third of the patients (30.3%) reported smoking and unhealthy use of alcohol. However, immigrants from developing countries were less likely to smoke or consume alcohol in an unhealthy way (OR = 0.42; 95% CI 0.26-0.77) and had increased odds of not smoking, using alcohol in an unhealthy way, or practising risk behaviours for STDs (OR = 2.5; 95% CI 1.5-4.3) compared to Swiss natives (Table 3) .
Discussion
The main outcomes of the present study were differences in unhealthy risk behaviours for patients of different origins. Other determinants of risk behaviour, including level of education, lack of family support, stressful occupations [23] , and religion [24] have been described previously. Switzerland is situated in the centre of migration routes, and is thus affected by migration movements across Europe. The patients included in the study were from diverse cultural backgrounds. Even if grouping was based on economical rather than ethnic grounds, distinguishing immigrants from developed and developing countries seems appropriate and useful, particularly as it appears to be a better determinant of unhealthy risk behaviours than mastery of local language, length of stay in Switzerland, or feelings of integration. Surprisingly, in our study, patients from developing countries were less likely to practice risk behaviours compared to Swiss non-immigrants. Our study did not reveal any significant association between origin and smoking habits. However, a sub analysis of gender revealed that male immigrants from developed countries were more likely to smoke than Swiss non-immigrants. Similar differences between immigrants from developed and developing countries (not including Turks) were observed in a general survey in The Netherlands [9] . The high prevalence of smoking in male immigrants from developed countries can be explained by the smoking habits of low-wage immigrant workers. Indeed, 47.1% of that group smoke their first cigarette of the day[30 min after waking, a time that they are likely to be at work. This was not the case for immigrants from developing countries. The slight differences in smoking prevalence between gender and origin could also be explained by the smoking habits of one's native country [25] . Immigrants from developed countries smoke more than immigrants from developing countries. This is particularly true for males [12] . Finally the incidence of widespread smoking varies across countries according to the state of their development [26, 27] .
Immigrants from developing countries seem to be protected from risk behaviours by a favourable family situation and their cultural background [28] . Being Muslim also seems to have a favourable influence on alcohol consumption [24] . Similar findings were observed for students in Norway [29] .
Patient levels of cultural integration did not appear to directly influence risk behaviours. Evidence suggests that behaviours concerning alcohol use may be culturally transmitted by the family to second-generation immigrants [28] . However, Amundsen et al.'s [29] results suggest that the healthy behaviours of immigrants can also favourably influence the behaviours of non-immigrants if the two groups share the same cultural and educational activities. Opinions differ regarding the influence of health behaviours of first-generation immigrants on second-generation immigrants [9, 28, 29] . It may be useful to have more information on the influence of immigration generation on risk behaviours, particularly for immigrants from developed countries. Our observations did not reveal a pattern of drug and alcohol consumption named ''killing time'' by Dupont et al. [30] by which migrants counter psychological distress. \Finally, after adjusting for age, gender, and education, immigrants from developing countries were three times less likely to have risk behaviours for STDs. The fact that a majority of patients from developing countries were Muslim and married may explain that finding. Nevertheless, some immigrants with similar or more protective behaviour are at risk for contracting STDs if their native country has high rates of STDs. This is particularly true for immigrants having unprotected sexual relations during visits to their native subSaharan countries [31] . Preventive messages should focus on populations who are at greater risk for STDs. However, immigrants from countries at risk for HIV do not appear to be a risk to the remainder of the population [32] .
There is a common association between smoking and drinking [33] . What our study adds is the fact that immigrants from developing countries may be ''protected'' from risk behaviours for smoking, unhealthy use of alcohol, and contracting STDs. The influence of social gradients on health behaviours are apparently not the same across countries [23, 34, 35] . This indicates the importance of considering the origin of patients to obtain more specific information regarding immigrant needs in terms of preventative medicine.
In the context of European world migration, public health policies should consider specific community needs to address prevention and counselling against risk behaviours for smoking, unhealthy drinking or contracting STDs. Our study supports the fact that preventative messages should target patients who work under stressful conditions, lack family support, and have a low level of education. Efforts should be aimed toward helping immigrants from developing countries to avoid the risk behaviours practiced by other residents of the host country.
Limitations
This study aims to identify determinants of smoking, unhealthy drinking and sexual behaviours increasing risks of contracting STDs for patients attending a general practitioner for other reasons than receiving advice on these habits. Apparently this population is different to the general population [36] for which our results cannot be generalised. This is likely due to the fact that the population utilising an emergency unit is more at risk of having these risk behaviours [2, 37, 38] .
The circumstances under which patients visited the emergency care unit could differentiate them from patients who consult private practitioners. In fact, specific attention to vulnerable populations is characteristic of Lausanne's medical outpatient clinics.
Using HDI index to group patients may not take into consideration cultural characteristics that could influence risk behaviours. Furthermore, cultural habits may change over time. Finally, recall bias could differ between groups.
The response rate of patients was low (72.3%) but acceptable, as methodological and practical challenges are present when studying vulnerable populations [39, 40] . The prevalence rate of smoking or unhealthy use of alcohol in patients being close to 0.5, suggests there would be important discrepancies between calculated prevalence OR and prevalence risk ratios [41] . This limits our ability to compare our results with those that were obtained with different epidemiological measures.
The lack of power in our study, due to small sample size, makes it difficult to exclude existing associations between smoking behaviours and origin. Furthermore, multiple analyses increased the risk of false positive results. Although, the factors we evaluated were based on previous reports, further studies regarding the risk behaviours of immigrants from developed and developing countries are necessary to confirm our results.
New Contribution to the Literature
Not only are age, gender, education level, and family situation determinants of risk behaviours, but origin and cultural background, such as religion (i.e., Muslim), are also determinant. If we use country of origin as a determinant, it seems sensible to distinguish between developed and developing countries. Actually, country of origin has become a health issue because of new migration policies among the European countries.
Immigrants from developing countries seemed to be protected from risk behaviours. As described by Amundsen et al. [29] , healthy behaviours of immigrants may have a positive influence on others in the community. This observation can be useful to help other immigrants and non-immigrants improve their health-related behaviours. Finally, as other studies have suggested [2, 3] , preventative messages should be privileged in the emergency ward of outpatient clinics, since smoking, unhealthy use of alcohol, and high-risk sexual behaviours are particularly prevalent in that setting.
